Structure of human chromosomes studied by atomic force microscopy.
In this work human chromosomes have been treated with RNase and pepsin to remove the layer of cellular material that covers the standard preparations on glass slides. This allows characterization of the topography of chromosomes at nanometer scale in air and in physiological solution by atomic force microscopy. Imaging of the dehydrated structure in air indicates radial arrangement of chromatin loops as the last level of DNA packing. However, imaging in liquid reveals a last level of organization consisting of a hierarchy of bands and coils. Additionally force curves between the tip and the chromosome in liquid are consistent with radial chromatin loops. These results and previous electron microscopy studies are analyzed, and a model is proposed for the chromosome structure in which radial loops and helical coils coexist.